A new carbazole alkaloid, designated as murrayakoeninol, was isolated from the leaves of Murraya koenigii (Linn) Spreng, along with four known carbazole alkaloids, viz. mahanimbine, koenimbine, O-methylmurrayamine-A and murrayazolinine and one from the bark viz. girinimbine. The structure of the new alkaloid 1 was elucidated on the basis of 2D NMR spectral analysis and chemical reactions.
The methanolic extract of the leaves of M. koenigii on chromatographic resolution over silica gel (60-120 mesh) yielded 1-5, whilst the methanolic extract of the bark furnished 6. The structures of 1-6 ( Figure 1 (Table 3) provided valuable confirmation. Thus, while the two and three bond correlations of the methine proton singlet at δ 7.50 (H-4), as well as the aromatic methyl proton signal at δ 2.36 (H-10) with those of the neighboring carbons, clearly suggested the presence of part A (Figure 2 ) in the molecule. HMBC correlations of the four aromatic methine protons with neighboring carbons indicated the presence of a second part structure B in the molecule. The correlations of the aliphatic methyl proton with the mutually coupled methylene protons and the -OH bearing carbon, gave the third part structure C. The presence of a hydroxyl group in the molecule was established by acetylation (Ac 2 O, pyridine). The position of the hydroxyl group at C-2' in 1 was verified by HMBC correlations with C-1, C-6'and C-10' as well as the upfield shift of C-1' and C-3' in the acetylated product. The HMBC correlation of the gem-dimethyl group with the methine proton (δ 2.19) and that with the methylene protons (δ 1.21, 0.04) with the quaternary carbon (δ 60.5) indicated the presence of a fourth part D in the molecule. The joining of the four partial structures ( Figure 2 ) resulted in the formation of the total structure for murrayakoeninol 1.
NPC Natural Product Communications
Compound 1 has close structural resemblance to murrayazoline [2] . Comparison of the proton resonances of 1 with murrayazoline revealed that compound 1 exhibited four methylene protons at δ 1.73,1.52 (H-4'); δ 1.21, 0.04 (H-5') and three methine protons at δ 3.83 (H-2'); δ 3.32 (H-1'); δ 2.19 (H-6'), whereas murrayazoline presented a multiplet at δ 1.47 for six methylene protons. The downfield shift of the methine proton at δ 3.83 in 1 indicated the presence of an additional hydroxyl group that was confirmed on acetylation. 
Single-bond correlation (HSQC)
Multiple-bond correlation (HMBC)
The position of the hydroxyl group in 1 needed resolving since it could be present at C-2' as well as C-4' as in murrayazolinol [3] . Inspection of the HMBC spectra of compound 1 showed a 1-3 correlation between H-2'(δ 3.83) and C-1 (δ 105.3). This is possible only if the hydroxyl group is at C-2' and not at C-4'. Moreover comparison of the 13 C-NMR spectra of 1 and its acetyl derivative shows that after acetylation there are significant upfield shifts of C-1' and C-3' (β to the carbon bearing hydroxyl group). But in case C-5'(δ 21.4) the shift is negligible confirming position of the hydroxyl group at C-2'.
The configuration of hydrogen atoms at C-1'and C-6' is β as indicated in the crystallographic analysis of murrayazoline [2] . NOE interactions presented in Figure 3 indicate that both the hydrogen atoms at C-1' and C-6'are correlated to the hydrogen at C-2', which strongly suggests α configuration of the hydroxyl group at C-2'.
Experimental
General experimental procedure: TLC was carried out on silica gel 60 F 254 (Merck) plates and spots were visualized by spraying with LiebermannBuchard reagent with heating at 120ºC. Column chromatography was performed on silica gel mesh 60-120 (Merck). The mass spectra were recorded on a Q-TOF-Micromass spectrometer.
1 H NMR and 13 C NMR spectra were recorded using a BRUKER AVANCE 600 MHz NMR with TLC-cryoprobe using TMS as internal standard. IR spectra were recorded on a JASCO FT-IR Model 140 using sample as KBr pellets. Optical rotation was recorded at 28.9ºC in P-1020 JASCO polarimeter. Data are presented as follows: Chemical shift (in ppm on the δ scale relative to δ TMS = 0), multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br. = broad), coupling constant (J/Hz).
1 H NMR and 13 C NMR spectra were recorded at 600 MHz and 150 MHz respectively.
Plant material:
The dried leaves of Murraya koenigii were collected from Shantiniketan (India).A voucher specimen has been deposited at IICB,Kolkata,India.
Extraction and isolation:
The powdered and dried leaves of Murraya koenigii(2 Kg.) were extracted with MeOH at room temperature and concentrated under vacuum at 40ºC to afford 15 g of extract. The MeOH extract was chromatographed on a column of silica gel (mesh size 60-120). Gradient elution was carried out with petroleum ether (bp 60-80ºC) followed by various mixtures of petroleum ether and benzene (3:1, 1:1, 1:3 and 100% benzene) and again various mixtures of benzene and chloroform (200 mL. each). Fractions giving similar spots were combined. Repeated chromatography of the fractions resulted in the isolation of murrayakoeninol (with benzene as eluent) together with koenimbine 2, O-methylmurrayamine-A 3, mahanimbine 4 and murrayazolinine 5 [4] [5] [6] . The powdered and dried bark of Murraya koenigi (1 Kg) was extracted with MeOH at room temperature and concentrated under vacuum at 40ºC. Then the MeOH extract (8 g) was fractionated into three parts: petroleum ether, ethyl acetate and aqueous. The ethyl acetate fraction was kept overnight. A solid was precipitated from it, which was insoluble in chloroform. The solid was filtered, washed with cold chloroform and dried. The compound was characterised to be girinimbine 6 [7] by TLC (Benzene) and comparison of the spectroscopic data with authentic sample.
Acetylation of compound 1: 10 mg of compound 1 was taken in a 25 mL R.B. flask, 2 drops of dry and distilled pyridine and 3 drops of distilled Ac 2 O was added to it. The mixture was kept overnight. Excess pyridine was removed by distillation with toluene (3-4 times) in vacuo. Then the product was extracted with chloroform. The organic layer was washed with water, dried (Na 2 SO 4 ), filtered and the filtrate was concentrated in vacuo at 40ºC. The dry residue (desiccator) of the acetylated product was 8 mg. Murrayakoeninol (1) 
